Retinoblastoma protein purification and transduction of retina and retinoblastoma cells using improved alphavirus vectors.
To develop and use improved Semliki Forest vectors (SFVs) for functional and structural analyses of the retinoblastoma protein (RB) in developing retina and retinoblastoma cells. Virus was harvested from cells transfected with replicon and helper plasmids. Combinations of producer and target cells were tested for optimal virus production and protein expression. The replicon was improved by adding an expanded multiple cloning site, translational enhancer, and FLAG and HIS10 epitope and affinity tags. Affinity chromatography was used to purify beta-galactosidase or RB. RB function was assessed through interaction with E2F1. The efficacy of SFV as a retinal delivery system was tested on mouse explants and cultured human retinoblastoma cells. The optimal producer and target cell lines were an HEK-293 derivative (Phoenix Eco) and BHK-21, respectively. Stable expression of structural proteins in the BHK-21 helper line simplified virus production and amplified virus yield 100-fold. The translational enhancer improved expression three- to eightfold. Full-length, functional RB was produced without the truncated products characteristic of bacterially produced RB and was purified using the affinity tags. SFVs efficiently transduced mouse retinal explants and multiple hard-to-transduce retinoblastoma tumor lines. This study describes a simple, rapid, SFV vector system to produce recombinant proteins, such as RB, in mammalian cells. These SFV vectors represent an efficient approach to purification of proteins and protein complexes and transduction of retinal or retinoblastoma cells for the purpose of in vivo analysis of protein functions.